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CENTRAL FAX CENTER 



OFFICIAL 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Docket No. YOR920000707US2 
Customer No. 27127 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

DECLARATION UNDER 37 CFR §1.131 

I, Kern Rim, depose and say that: 

(1 ) I am the sole inventor of the subject matter covered by each of 
the claims pending In the above-identified U.S. patent application (the 
"Present Application"), 

(2) I am currently employed with International Business Machines 
Corp. (IBM), the assignee of the Application. 

(3) Prior to February 7, 2002, I submitted Disclosure YOR8-2000- 
0640 (the "Disclosure"), attached hereto as Exhibit A, which describes the 
invention disclosed and claimed in the Present Application. The Disclosure 
was reviewed, dated and assigned docket number YOR920000707US1 by the 
intellectual Property Law Department of IBM. 



Application No. 

Applicant 

Filed: 

TC/Art Unit: 
Examiner 



10/605,408 
Kern Rim 

September 29, 2003 
2813 

James M. Mitchell 



Confirmation No. 2407 
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Application No. 10/605,408 
Docket No. YOR920000707US2 
Amendment dated November 8, 2005 
Reply to Office Action of August 8, 2005 



(4) U.S. Patent Application Serial No. 09/823,855 (the "Kern 
Application"), now U.S. Patent No. 6.603.156 (the "Kern Patent"), and the 
Present Application were filed covering the product and method, respectively, 
disclosed in the Disclosure. Though not filed as a divisional application, the 
Present Application contains the identical specification and drawings as the 
Kern Application and Kern Patent, the latter of which issued less than one 
year before the filing date of the Present Application. 

(5) The Kern Application was filed on my behalf on March 31 , 
2001, and therefore priorto February 7, 2002. Therefore, the invention 
disclosed in the Disclosure, Kern Application, and Kern Patent and currently 
being claimed fn the Present Application was both conceived and 
constructively reduced to practice before February 7, 2002, as shown by the 
filing date of the Kern Application and Kern Patent. 



I further declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under §1001 of Title 18 of 
the United States Code, and that such willful false 
statements may jeopardize the validity of the application or 
any patent issuing thereon. 




Kern Rim 
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Disclosure YOR8-2000-0640 



Created By: Ken Rim Created On: 
•Last Modified By: Ken Rim Last Modified On: 





*** IBM Confidential 

iiekfc are marked with the asterisk (*) and must be flHed In to complete the form . 



Summary 




Attorney/Patent 
Professional 



Status 

Processing Location 



Jnder Evaluation 
fOR 



Functional Area 



TOO teaao-Systeros» Technology & Science 



IDT Team 



Submitted Date 



;asey AugusVWatson/IBM 



Dasey Auqust/Watson/IBM 



Owning Division 



PVT Score 




18 



Incentive Program 
Lab 





Inventors with Lotus Notes IDs 

Inventors: Ken Rim/WatsonflBM 



Inventor Name 
> denotes 



contact 



Inventor 
Serial 



Inventors without Lotus Notes IDs 
IDT Selection 





Main Idea 

Strictures and Methods to form Strained Si on Insulator (SSOI) for Strained Si CMOS and Other MOSFET 
Applications 



r •» 



.1 -t 



•fdeaof disclosure . 

1 \ Describe your invention, stating the problem soived (if appropriate), and indicating the advantages of 

SfraK to CMOS devices fabricated on a substrate that ^nsisteofa min 

(50-300 angstrom) strained Si layer typically grown on a relaxed SiGe layer. Publications ^th from IBM 
and other institutions in the past have shown the potential of achieving high electron and hole mobility in 
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)R8~2000-0640 Structures and 



Motho^^ to 



form Strained SI on 



Insulator (SSOl) for Strained Sl^MOS and Other MOSFET Application - continue* 




Methods to Form Strained Si on Insulator 



Remove SiGe Layer 

by CMP. chemical etching 

SmartCut, or combinations. 

Chemical etchlnQ of SiGe 
selective to Si is preferred 
as the last step. 





Devices form on this side 



Step 2 



Step 3 



J&tSKSS 55, SSRJ* >» a inducer <SI. po-y » SK*. 
Ill-V semiconductors), but can also be a conductor (metal). 

Such structure can be used to form a SOI MOSFET or a double gate MOSFET (in ^^h case the insulator 

Sorld abo^e serves as the "back" gate insulator) using typical process steps to form such 
MOSFET structures. 

»o,^XM^ 

appHqaSn) layers are either thermally grown or deposited on top of the S. layer. 

o tk„ ,,~ i c hnnrifld to a handle substrate that consists of semiconductor layers (or conductor 

SSS— - *• **•« p" - ,h8 burt8d lraula,< " la!,K " 

we final strucWre) by processes commonly known as Vawr bonding . 
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-2000-0640 Structures and 



MethoSto form Strained Si on Insulator (SSOI) tor Strained *A*OS and Other MOSFET Application - continue* 



Strained SI on Insulator (SSOI) structure for MOSFET Applications 



Basic Claimed Structure 



Applications 

SSOI MOSFET (n- and p-) 



gate electrode 
(metal, poly Si, etc.) 





Strained Si 

(under biaxial tension) 

OA < thickness < 500A 



or p+ doped 
source/drain region 



Insulator 

OA < thickness < 1 urn (arb.) 
(SJ02, SIN. AI203, etc.) 



Strained SI Double Gate MOSFET 



Semiconductor 

(SI. polysBlcon, SiGe, GaAs, etc) 




bade gale electrode 
(metal, poly SI. SI, etc.) 



Ken Rim, IBM Research 
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2000-0640 Structures 



and Metric to form Strained SI on Insulator (SSOI) tor Strainerf^MOS and Other MOSFET Application - continue* 



such a strained SI layer. Recent publications have experimentally demonstrated strained-Si MOSFETs, 
and have shown that the device performance is enhanced in these structures, compared to the d evices 
fabricated on conventional (unstrained) SI substrates. The Improvements that can be achieved in such 
MOSFETs with strained SI channel Include Increased device drive current and transcondudance. as well 
as the added ability to scale the operation voltage without sacrificing circuit speed in order to reduce the 
power consumption. 

One of the difficulties in realizing strained-Si CMOS technology is the presence of relaxed SiGe layer 
under the strained-Si channel layer. The SiGe layer serves to supply the strain to the top SMayer The 
interaction of the SiGe layer with various processing steps such as thermal oxidatjon. saHctde formation, 
aTSaling presents difficulties In maintaining material Integrity during the CMOS ^rk»tlon, and «in 
ultimately limit the device performance enhancements and device yield that can be achived Furthermore. 
SiGe layer adds to the total thickness of the body region of a MOSFET (especlcaBy in SOI FET . 
stmctures). and presents a disadvantage in attempts to form a very thin body SCH devices, whose merits 
as a MOSFET structure for very short channel lengths are well documented in literatures. 

The invention disclosed in this document offers a solution to this problem by 1 . a structure ttatpta©es the 

strained SI channel layer directly on an Insulator thereby making the Insulate. jmdthe 

material the substrate that supports the strain In the Si channel layer, 2. a preferred method to form such 

structure. 

2. How does the invention solve the problem or achieve an advantage^ description of "the invention", 
Including figures inlineasappropriate)? 



Here are the figures ssoi.ppt that describe the basic structure and the methods to form It. 



Page 2 



Print 




PAGE 11/12 " RCVD AT 11/8/2005 10:47:47 PM [Eastern Standard Time] • SVR:USPTO-EFXRF-6/24 • DNI8:2738300 • CSIO:(219) 464-1166 * DURATION (mm-ss):05-06 



BEST AVAILABLE COPY 



From: Hartmaa & Hartman, P.C. (219) 464-1166 To: 2800 Technology Center 



Date: 11/6/2005 Time: 9:46:04 PM 



Page 12 of 12 



640 Structures and 



MethS^to term Strained SI on Insulator (SSOI) tor Stralnad>TCMOS and Other MOSFET Application - contJnuet 



of SIGe is a selective chemical etching process where SIQe Is pref erentl^ly e^ed at higher ratethan SI. 
If SmartCut process is to be used, the necessary hydrogen implant can be performed during various time 
points between step 1 and step 3. 

3. If the same advantage or problem has been Identified by others (inside/outside IBM), how have those 
others solved it and does your solution differ and why is It better? ... 

U S Patent 5.906.951 (IBM) includes a structure that consists of strained Si on SiGe layers on Insulator. 
S,e presSrt dSSsure describes a strained Si on insulator structure where the SiGe layer is completely 

absent. 

4. If the Invention is Implemented In a product or prototype, Include technical details, purpose, disclosure 
details to others and the date of that Implementation. 

None 

♦Critical Questions ( Questions 1 - 7 must be answered) 




V.*J '." I.'., ~' 



^hri^bte meansie. when YQ£ 





Pledge fdrmat tfta 

flria^buf Idaskifl wWi^e the 



^Question 2 ''-^^rnxJiii. 
4 there any planned or actual pAj^^npr diSdtosure of#bur mvertton to^ 



8M? 



£yes. £nter the name of eatthj^lcation or patePtrandtttedate pub«sh^|e^ &?WkvM$£& 

•..>«•«■• .- - * „-, -'■ * ."jjB*i» a*?.' :*'.}* { m k»2 * » •. !£ •■IV' 



PUbtened qi* Issued 

y0ut^watfe of any puWk^ttSSip 



late to 



HnvenydnT 



^ Enter ttte name of ea^ipj*ii£#i^r patepantf tr^oate published -m^. ^ ■fmm.m 



^bOcattoiV^atent: 



th^subtectimatter of tf^^owetia prpd^porwrat" 

! 1<,: gj tjpld^isati ^^^ 

Saieiusdipmanufa^ 



^.L , l l, '• 



Code Name:;; 
k -'."Date:; 
.) fdWiSbrrt: 
f^orethkn 



ilUse cut ^if^Cf^ ^ 



fa^ thS'subfecti matter of ypurjjb^^^^ t o?^S? 11 
i;g. t outside 1 IBM or in ^* iDM* rt5 '> 

[f ves. qh/e a date. 



"ff; .tr'f 



iio. 



■ J . ■ t S. 



luestlon>5 

ive you, ever discy.ssed Vx>ur ^ ihventtorV With others not employed at ISM? 



I f yes identify individuals and date discussed. Fill in the text area with the following information, the names 
of the individuals, the employer, date discussed, under CDA, and CDA #. 
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